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Translation from: Referativnyy zhurnal. Metallurgiya, 1957, Nr 1, p 163 (USSR) 


AUTHOR: Bernshteyn, M. L. 
ea eg 


TITLE: On Grain Boundaries in Metal Alloys (O granitsakh zeren v metal- 
licheskikh splavakh) ; 


PERIODICAL: Tr. Nauch~-tekhn. o-va chernoy metallurgii, 1955, Vol 6, pp 221- | 
234 


ABSTRACT: A critical survey of theories explaining the nature of grain bound- 
aries (GB). A detailed examination was made of the N. T. Gudtsov 
theory, which relates the origin of GB properties that differ from 
the properties of the grains themselves with the distortion of the 
crystalline structure on the GB which develops during the crystal- 
lization of the metal. Various methods were examined for measur- 
ing internal friction (IF), which is the most sensitive to all changes 
of physicochemical properties of GB. A description is given ofa 
simplified apparatus for determining the relative variations of IF. 
A detailed examination is made of a hysteresis-meter method 
developed by Boulanger (Compte Rendus de s€ance de l'Académie de 

Card 1/2 Science, 1951, p 233), the mathematical treatment of the method is 
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discussed, and the results of the apparatus constructed by that author for the 
investigation of the temperature relationship of IF of Al alloys are adduced. 
Ultraviolet microscopy (phase-contrast method) opens the broadest possibilities 
for the study of the GB structure. 


A.F. 
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BRRNSHTEYH, M.L.; KISHIMBVSKIT, VB. 
Ned ABTA EE DRL er 14 
Apparatus for ultraviolet microscopy; review of foreign literature. 
Zab.lab.21 no.10:1256-1259 '55. (MERA 9:1) 


1.0bsor sarubeshnykh dannykh. 
. (Microscope) 
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4403 
ULTRAVIOLET MICROSCOPIC INVESTIGATION OF ol. 
TITANIUM, NIOBIUM, AND CARBON ALLOY STRUCTURES. 
Y. P. Elyuth, M. L. Bornshtela, and Ya. A. Pavlov. (Moscow 
inst. of Steel). Doklady Akad. Nauk 3.8.5,R. 104, 548-8 
(1855) Oct.1. Gia Russian) SSCS 

Ths structures and properties af Ntantum—nicdinm alloy 


simpie2, melted in vaccum furnaces of graphite were 
stodled. The content of nloblum varied from 1.8 to 83.4%; 
content of carbon was within 0.7 to 0.9%. The samples were 
tempered in a vacuum at 1000°C. Ultraviolet microzcople 
sivdles determined the phase character of some multt- 
eccmponent systems occurring {n sory sampl¢s. (R.V.3.} 
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-BERNSHTRYN, Mark L'yovich; RAKHSHTADT, A.0., redaktor; GORDON, L.M., 
naonean ging Op Fdatel eves YATHGRTNYS, To.3., tekhnicheskiy redaktor 


(Steels and alloys for use at high tezperatures] Stali i splavy 
dlia raboty pri vysokikh temperaturakh. Moskva, Gos. nauchné= 
tekhn, izd-vo lit-ry po chsrnoi i tevetnoi metallurgii, 1956. 238 p. 
(MERA 9:10) 
(Metals at high temperatures) 
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[Machine builder's reference book] Spravochnik mashinostroitelias v 

shesti tomakh, izd-vo mashinostroit. lit-ry. Vol.6. (Glav. red.toma 

3B.A.Satel', Izd, 2-00, ispr. i dop. ) 1956. 500 Pe (MLRA 938) 
(Machinery--Gonstract ion) 
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redaktor izdatel'stva; VAYNSHTBYN, Ye.B., tekhnicheskiy redaktor 


(Physical metallurgy and the heat treatment of steel and iron; a 
reference book] Metallovedenie i. termicheskaia obrabotka stali i 
chuguna; spravochnik, Pod red. H.?.Dudtaova, H.L.Bernshteina, A.G. 
Rakhshtadta. Moskva, Gos. nauchno-tekhn. izd-vo lit-ry po chernoi i 
tavetnoi metallurgii, 1956. 1204 p. (MIRA 9:9) 


1. Chlen -korrespondent Akadeaii nauk USSR (for Bunin) 
(Steel--Heat treatment) (Iron--Heat treatment) 
(Physical metallurgy) 
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“GUDTSOV, N.T., akadenik; BERNSHTBYN, Mob. , kandidat tekhnicheskikh nauk. 
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"fool steels” IU.A, Geller. Reviqved by N.?. Gudteov, 
M.L. Bernehtein. Metalloved.-4 obr. met. no.9!58-60 
5 '56. : pit (MIRA 9:11) 


(Tool steel) 
(Geller, IU.A.) 
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Color microphotographs of iron alloys. Zav. lab. 23 no.3:338 '57, 
(Iron alloys--Metallography) (MIRA 10:6) 
(Photomicrography) 
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ABSTRACT: 


Card 1/4 


pen WV oea: WM. L., Candidate of Technical Sciences 32-10-16/32 


B 
‘Blanter, M. Ye., Professor, Doctor of Technical Sciences 


Lozinskiy, N. G., Doctor of Technical Sciences 


Achievements. end tendencies in the Development of Soviet 
Metallograty (Dostizheniya i tendentsii v razvitii sovetskoy 
metallografii : 


Zavodskaya Laboratoriya, 1957, Yol 22, Nr 10, 
pp 1202-1211 (USSR) 


In the introduction the history of the development if micro- 
and macroscopic research work carried out in the world 
(since the end of the 19th century) and in the USSR (since 
the October revolution) is described. The report is divided 
into 3 chapters entitled; 

1.) Light microscopy. As the most notable the work carried out 
in this field by D. N. Rozhdestvenskiy, S. I. Vavilov, 

Vv. P. Lennik, and A. A. Lebedev is described. The optical 
industry of the USSR is at present producing the following 
apparatus (which are here described as being up-to-date); 
microscopes "HHM-8", “MHM-6" and "Lid N-S, which are 
remarkable, besides their very uniform illumination, also 
by an additional lateral illumination and are destined for 
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and Tendencies in the Development of Soviet 32-10-16/32 


enlargements of up to the three-fold. For the increase of 

the contrast effect (upon which special stress is laid here) 
an edditioneal device is provided for the microscope 

"iWk-8" consisting of: a metal mirror condenser with 
parabolio reflection, « ring-shaped diaphragm, and zw 
shiftable auxiliary line. For this purpose a dark field 

4s used. Furthermore, the use of "conical" and "polarized" 
light in the microscope is mentioned, but the implenents 
necessary for this purpose are not described. As one of the 
"last achievements of optical technical ernginecring" the 
nethod of phase contrast is mentioned,which is based upon 

a specially constructed additional device "KQ-3" for the 
microscope "Lif u-8". Another additional device, called 

"NK", makes it possible to take photographs in the microscope 
by means cf an ordinary camera. Furthermore, the “high 
pressure mercury light source" is described here as well as 
shortwave ultraviolet rays in the microscope in connection with 
the change of color. The respective apparatus is not described. 
Further, the newly constructed microscope "MAh-14" with 
remote control for radioactive substances and a television 
microscope, which radiates a picture from a microscope on to 
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a screen, are mentioned. The make is not mentioned. 


2.) High-Temperature Netallography. Works by I. A. Oding, 
and M. G. Lozinskiy of the Institute for Machine Science of 


the AN USSR are referred to. Researoh methods are divided 
into two groups: 1.) Methods for the investigation of the 
microstructure of heated metals and alloys, and 2.) methods 
for the investigation of the properties of metals under 
the influence of different temperatures. In general heating 
in a vacuum (in rarefied air) is dealt with, because, if these 
conditions prevail, the formation of cruats and films can be 
avoided. As a device suited for this purpose the "HMMaW -SK" 
is mentioned, which makes it. possible to carry out research 
work at temperatures of up to 1100°C et vacuum tensions of up 
to 60 kg/mm2 and to measure deformations. 3.) Measuring 
netallography (here described as utilization metellurgy). It 
consists in the measuring and judging of intercrystal and 
‘other structural intermediate distances, austenite trans- 
formations, structural shifting and other structural changes 
occurring in alloys when they are thermally or mechanically 
Card 3/4 etc. treated. The most important works in this fields are by 
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Achievonents and Tendencies in the Development of Soviet 32-10-16/32 
Metallography — 
S. A. Saltykov, I. L. Mirkin, A. A. Glagolev and the "very 
latest" are by L. S.- Morozov, N. N. Sirota, S$. Z. Boksteyn 
and M. M. Steinberg (this is an extract from the total list). 
There are 5 references, all of which are Slavic. 


_ AVAILABLE: Library of Congress 


1. Science-USSR-Progress 2, Microscopy 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 263 (USSR) 


_ AUTHORS: 


TITLE: 


Bernshteyn, M.L., Grinberg, M.L. 


| Fhe Influence of Recrystallization Texture Upon the Mechanical 


Properties of Metals (Vliyaniye tekstury rekristallizateil na 
mekhanicheskiye svoystva metallov) 


PERIODICAL: Metallovedeniye i term. obrabotka. Moscow, Metallurgiz- 


ABSTRACT: 


Card 1/2 


dat, 1958, pp 65-78 


A study is made of the influence of plastic deformation and 
texture type upon the strengths of Armco Fe under various 
types of loading. It is established that the texture resulting 


from rolling increases g, toa greater degree (from 20.6 


to 90.5 kg/mm in tension and from 13.65 to 42.0 kg/mm” in 
torque) than does the texture resulting from drawing (up to 

72.6 kg/mm2 in tension and 31.2 kg/mm in torque). The 
different effect upon increase in o_ of rolled and drawn spec- 
imens is the consequence of differences in the texture of the Fe. 
In rolling, the metal undergoes work-hardening considerably 
more intensively in the vicinity of the (100) plane than in 
drawing, even if the degree of reduction is identical. In 
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SOV/137-58-9-19936 
The Influence of Recrystallization Texture (cont.) 
tensile testing, the o, of drawn and rolled specimens is higher than in 


torque testing. Bibliography: 16 references. 
F.U, 


1. Metals--Mechanical properties 2. Metals--Crystallization 3. Crystal 
structure--Metallurgical effects 
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translation from: Referativnyy zhurnal, Mashinostroyeniye, 1959, Nr 23, 


AUTHOR: Bernshteyn, M.L. 
Seer ee aE 
o , xs he oe \ F 
Tne Effect of Cold Hardening on the Structure and Properties of Heat- 


TITLE: 
Resist Ss races an oys 


Tp, Sektsil metalloved, i term. obrabotki metallov. Tsentr., pravl. Nauchno-~ 


PERIODICAL: |. 
tekhn., o-va mashinostroit. prom-sti, 1958, Nr l, pp 230 - 265 
ABSTRACT: The theoretical conception of bai) hardening effect of cold-hardening was 
examined with specimens of E1395 grade steel. of the following compasition. 


(in %): C - 0.115 Cr - 17; Ni- 24; Mo - 6.64; N, - 0.123 with 
specimens of Ni-alloy conta tans 0.075% C, 20.5% Cr, 6 ong ce, 2.6% Ti, 
0.56% Al, and of the unN6OPalioy (15% Cr, 62.5% Ni, 21.2% Fe and 0.19% C}. 
The specimens of EI396Sgrade steel were subjected to cold hardening by 
stretching with 20% elongation and subsequent aging at 600 - 900°C with 
holding in the course of from 1 - 100 hours. ‘The second lot of specimens 
underwent aging immediately after nardening. The specimens of the Ni-alloy 
(BI437)\twere. coluchardened by rolling: and drawing with-a reduction of 5.5% 
Card V2 ana 75%. Cold deformation was effected after hardening at various cooling 


a 
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The Effect of Cola Hatdening on the Structure. ond Properties: of Heat-Resisting Stes) 
Grades and Alloys . 


rates, followed by ‘aging at.500 « 800°C with: holding in- the course of from 5 - 5,000: min. 
The specimens of KhN60 alloy underwent rolling and drawing with 50% reduction, The cold- 


electric resistance rand "hot". hardness, measured tn ‘the vacuum; were determined, It was 
found that the distribution ang size of particles of the hardening phase are important 
factors, Specifying the heat resistance of the steel. The distribution of the phases being 
formed during the aging process, affects the toughness and the ductile characteristics of 
the steel, The Particle size determines the hardness ang Strength characteristics during 
short-term tests. The size and distribution of particles of the hardening phase affect 
‘the characteristics of long-time ang fatigue Strength, 15 figures 


S.E.D, Sf 
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18(7) 
AUTHORS: _- Bernahteyas Male, Knighnik, G. 5. SOV /163-50-4-37/47 
PITLEs Influence of Cold Hardening on the Physical Properties of 


Technically Pure Iron (Vliyaniye naklepa na fizicheskiye 
svoystva tekhnicheski chistogo zheleza) 


' PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, Nr 4, 
pp 214-219 (USSR) 


ABSTRACT: This investigation concerned the influence of cold plastic 

; deformation at different states of tension (rolling and drawing) 
on the change of physical properties of technically pure iron 
with the following composition: 0,05% C, 0.12% Mn, 0.17% Siy 
0.001% 8, 0.001% P, 0.00028% AL,0z6 Magnetio permeability of the 


material in dependence on the field intensity of the magnetizing 
field s«(H) was measured cn an anisometer of the system of 
N. S. Akulov particularly prepared for these purposes. The 
following facts were ascertained by the investigation: 
1) At great deformations sausing a formation of texture thé 
magnetic permeability is reduced. Magnetic permeability of the 
rolled samples is lower than that of the drawn samples. 

Card 1/2 2) Coercive force of the rolled samples is greater than that of 
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drawn samples. 3) Electric resistance of the rolled samples is 

‘ higher than that.of drawn samples. A continuous increase of the 
electric resistance is, however, observed with an increase in 
the degres of deformation. 4) The blurring of the diffraction 
lines on Xemay diagrams taken of samples deformed by rolling and 
drawing is atronger in drawing than in rolling (at any degree of 
deformaticn). This can be explained by the formation of great 
tensiong of the sesend type and a higher refinement of the 
blocks in G@rawing than in rolling. The tensions of the second 
type - blurring cf. the X-ray lines, (In the original, 
distortions and tensions of the second and third types are 
mixed up ) 5) It is assumed that the changes 
of properties ascertained are determined by the fact that the 
tensions of the third type are greater in rolling than in 
drawing. There are 4 figures and 7 Soviet references 


ASSOCIATION: Moskovskiy institut stali (Mcscow Steel Institute) 
SUBMITTED: January 7, 1958 
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SOV/137-59-4-8686 
so from: Referativnyy zhurnal, Metallureiya, 1959, Nr 4, p 193 (USSR) 
BUS | 
AUTHORS: Gudtsov, N.T., Trubetskova, R.I., Bernshteyn, ML, 
TITLE: The Effect of Small Admixtures of Boron”! Calotum,” Wiobium, Zirconium”! 
and Cerium 7 the Structure and Properties of High-Nickel Heat-Resistant 
Alloys Y 


PERIODICAL: Sb. Mosk. ‘gn-t stali, 1958, Vol 38, pp 495 - 516 


ABSTRACT: The authors investigated the effect of small admixtures of B (0.005%), 


forged specimens at 700 - 850°C after preliminary quench hardening at 
1,200°C, It was stated that increased crystallization rate of the alloy, 
that did not contain admixtures, reduced considerably the extent of the 
zone cf columnar crystals and led to a general refinement of orystallites, 
The same result is obtained by means of small admixtures of elements under 
Card 1/2 any conditions of crystallization, The greatest effect on changes in the 
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macrostructure is exerted by Ce, followed by Zr, B, Nb and Ca. Aging entails in- 
creased hardness of all alloys, Alloys with small admixtures showed stronger 
solidification in aging, than an initial alloy without admixtures, Alloys with ad- 
mixture of Nb, B and Zr showed the highest hardness at all investigated temperatures 
and times of aging, Raised proneness to aging and lower proneness to coagulation of 
particles of the strengthening phase in the alloy was confirmed by data obtained by 
measurements of electric resistance in continuous heating of alloys up to 1,200°C. 
Creeping tests of the alloys showed that small admixtures furthered increased heat 


resistance, obviously on account of their refining effect on the grain boundaries of 


the alloys, i 


& 


V.M. 
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Bernshteyn, M. L., Docent, Candidate of Technical Sciences. 

Kurs lektsiy po metallovedeniyu, oborudovaniyu i tekhnologii termicheskoy 
obrabotki metallov; metallovedeniye zharoprochnykh splavov (Lectures on 
Physical Metallurgy, Equipment, and the Process of Metal Heat Treatment; 
the Physical Metallurgy of Heat-Resistant Alloys) Moscow, 1959, 49 p. 300 


copies printed. 


Sponsoring Agency: . Moskovskiy institut stali im. I, V,. Stalina, Kafedra 
metallovedeniya i termicheskoy obrabotki. 


No contributors mentioned, 


PURPOSE: This booklet is intended for students at metallurgical schools and 
for general readers interested in Soviet progress in physical metallurgy. 


Card 1/2 
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Lectures on the Physical Metallurgy (Cont. ) SOV/5555 


COVERAGE: Principles of the physical metallurgy of heat-resistant steels and 
alloys are reviewed along with the development of testing and equipment oper- 
ating under high pressures and at a high temperature. Efforts made to in- 
crease the heat resistance of steels and alloys and to improve their creep 
resistance and endurance are outlined, and the gradual progress made in this 
direction during the prewar and postwar years is described. Characteristics 
of steel and alloys used in the Soviet Union at various times are given and 
trends in the development of new heat-resistant alloys are indicated, Acade- 
mician A.A. Bochvar is mentioned as an outstanding Soviet scientist who has 
contributed greatly to the progress made in the field of physical metallurgy. 
There are no references, 


TABLE OF CONTENTS: 


. AVAILABLE; Library of Congress (TA490, B38 1959) 
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AUTHORS: Bernshteyn, M. L., Paisov, A. I. 
TITLE: Electron Microfractography (Elektronnaya mikrofraktografiya). 


Survey of Foreign Publications (Obzor zarubezhnoy literatury) 


' PERIODICAL: Zavodskaya Laboratoriya, 1959, Vel 25, Nr 2, 
pp 186 - 189 (USSR) 


ABSTRACT; Compared with ordinary microscopes electron microscopes have 
a much greater focus depth and thus permit promising develop- 
ments of electron microfractography of metal fractures and 
crystal textures. The pioneering work in this field was done 
by C. Crussard and others (Refs 1-6). Coal replicas are 
applied by means of two coal atomizers (Ref 3). The replicas 
can be removed chemically (Refs 8,9) or electrolytically 
(Ref 4). The article contains explanations of fractures re~ 
sulting from slipping, and pertinent microphotogrephs 
(Figs 1-3). A microphotograph of a fracture with "cavities" 
(Fig 4) which is characteristic of "tough destructions" is 
also discussed. A fracture along the gliding surface (Figs 5,6) 
is discussed with reference to the studies made by Collette, 

Card 1/2 Crussard (Ref 4) and others (Refs 3,5). In the explication 
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of intercrystalline destructions observations made by 
Brammar, Honeycombe and Ward (Ref 9), Crussard et al 
(Refs 3,6), Benard and Moreau (Refs 11,12) are mentioned. 
There are 8 figures and 14 references. 
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Effect of peening on the structure and properties of the VI2 
titanium alloy. Trudy Siksmetalloved. 4 term.obr.met. NTO mash.prom. 


n0e2:1824 '60. (MIRA 1434) 
(Titanium alloys—-Metallography) 


. FURTOSE: mie ‘collection*of: articles is: antended for” metallurgists, 
ee scat : ORS wand sotentific research workers 
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i mentioned.: Most ae or: articles ere acsozpanied by Soviet and non- 
: - gunions references and sentaia conclusions drawn from investi- 
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3/133/60/000/004/008/010 
A054/4026 


The Effect of Cold Hardening on the Structure and the Properties of the 
437 (E1437) Grade Heat-Resisting Alloy 


were analyzed in detail. It was found that the hardness of the alloy grows 
in each case of deformation in proportion to the degree of hardening. on 
account of the desintegration of the blocks, the increase in secondary dis-: 
tortion and the decomposition of the solid solution. ‘The changes in hard- 
ness and electrical resistance observed at 500°C indicate that the decompo~ 
sition of the solid solution starts already at this temperature. The in- re 
crease in electric resistance 4s more pronounced in the samples deformed 
than in those not deformed due to the formation of atomic segregations in 
the solid solution. This increase depends on the rate of previous deforma- 
tion, its accumulated energy contributing to the development of heterogene: 
ity in the solid solution upon repeated heating. The electrical resistance 
is stabilized after a holding time of 5,000 min indicating two simultaneous 
processes: the decrease’ in electric resistance during the decomposition of 
the solid solution will be compensated by an increase upon the formation of 
heterogeneity, similarly to the phenomenon observed in "natural" aging. At 
600°C the formation of heterogeneity in the solid solution and aging is more 
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The Effect of Cold Hardening on the. Structure and the Properties of the 
3W437 (E1437) Grade Heat-Resisting Alloy 


intensive than at 500°C. At a compression of 75% a decrease in hardness 
could be observed by a4 partial reorystallisation during a long heating in- 

' terval. At 700°C hardness and electric resistance display a change which 
is characteristic of dispersion hardening. In samples considerably de- 
formed high and stable values for hardness were observed. At a compression 
of 50% the hardness does not decrease, not even for a holding time of 50,000 
Min. According to X-ray analyses, the secondary distortion partially de- 
creases when increasing the heating time at 700°C. When heating for 50,000 
min, these distortions, as well as the indices for hardness, are identical 
for samples treated by rolling and drawing. Electron-microscopical tests 
proved that the high degree of hardness in samples compressed to 50% after 
a long aging is due to the maintenance of a highly dispersed condition of 
the second phase. The drop in hardness after 50,000 min is not only due 
to the coagulation of the second phase, but also to the beginning of re- 
crystallization which is mainly remarkable in samples compressed to 75%. At 
800°C decomposition, coagulation of the second phase and the recrystalliza- 
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tion are still more pronounced. ‘The decrease in hardness due to coagula- 

. tion and recrystallization sets in the earlier, the greater the compression. 
The X-ray analysis of electrolytical deposits discovered in samples compres- 
sed to 50% and 75%, after aging for 30,000 min at 800°C, showed that hardm- 
ing with she accumulation of surplus energy promotes the transformation of 
the cubic face~centered, metastable y'-phase into a more stable-y-phase 
(NizTi type) with hexagonal lattice. It can be concluded that the recrys= 
tallization of the cold-hardened E1437 alloy results at a long and repeated 
treatment at 700°C in the decrease of heat-resistance at this temperature. 
When heat treatment is carried out at 600 - 650°C, where the strengthening 
effects of tempering can still be maintained, the heat-resistance of the 
metal increased after the thermo-mechanical treatment. There are 7 figures; 
1 table and 9 references: 8 Soviet and 1 German. 
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\¢g is S/129/60/000/06/002/022 
NSO E073/E535 
AUTHORS: Bernshteyn, M.L. Candidate of Technical Sciences and 
. Chzhu wrrotichan, Engineer 
TITLE: Influence of Work Hardening on the Fine Structure of 


Heat Resistant Austenitic Steels f 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1960, Nr 6, pp 7-9 + 1 plate (USSR) 


ABSTRACT: Rods of 20 mm diameter from commercial melts of the 
following chemical compositions were investigated: 
dEr69 - 0.48% C, 13.92% Cr, 14,34% Ni, 0.3% Mo, 2.54% W; 
dBi395- 0.08% C, 15.91% Cr, 25.04% Ni, 6.4% Mo, 0.15% Ny. 
The steel EI395 was quenched in water after heating for 
ko mins at 1180°C. Following that, the specimens were 
machined, cold rolled and drawn with reductions of 
25, 50 and 75% and then aged. Then, the specimens were 
subjected to X-ray diffraction and microscopic studies 
measuring also the hardness and the electric resistance. 
The size of the blocks and of the typy II distortions 
were determined by means ofa URS-50I* ionization device 
Card 1/4 using iron K-radiation. The widths of the (111) line and 


Vr 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5 


69385 


8/129/60/000/06/002/022 
E£073/E535 


Influence of Work Hardening on the Fine Structure of Heat Resistant 
Austenitic Steels 


of the (311) line were determined and from the (311) line 
the lattice parameters were determined, In the hardened 
state the steels E1395 and EI69 have a single phase solid 
solution structure with hardness values of HB 186 and 239, 
The high hardness of work hardened specimens (plot, Fig 1) 
is due to the formation of fine submicroscopic structural 
nonuniformities and decomposition of the saturated solid 
solution. The rejected disperse phases are distributed 
uniformly throughout the body of the grain, X-ray 
diffraction studies have shown that, irrespective of the 
type of deformation, intensive fragmentation of the 
blocks will occur with increasing reductions resulting 
from plastic deformation in the cold state (Tables 1 and 
2). The here given as well as other results show that 
the changes in the type II distortions of various alloys 
differ. It is probable that changes in the type II 

Card 2/4 distortions are linked with the formation and annihilation 
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of differing dislocations at the block bo daries in 

the case of large reductions. For oceingballoys the 
process of hardening depends on the rejection and the 
character of the distribution of nardening phases 

during plastic cold working and during the subsequent 
heating- Metallographic investigations indicate that 
work hardening changes greatly the structure of the 
alloys} numerous sliplines and twins formed in the 
investigated steels as 8 result of cold rolling or drawing 


3). - Plastic deformation in the cold state leads to an 

increase in the electric resistance as a result of 

distortions in the crystal Lattice and an increase in 

the micro-stresses, whilst decomposition of the solid 
golution by the plastic deformation brings about a drop 
in the electric resistance (Table 3)3 the small change in 
the electric © e of specimens reduced by 25% is 

card 3/4 obviously due to th two factors. 
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Changes in the Structure of Cold Worked Steels LKnL8N9T and 
Kh25T. during Heating 


Prior to cold rolling and cold drawing the blanks were pierced 
and rolled in hot rolling stands and subjected to preliminary 


obtain clearly pronounced textures. The reductions were 75% for 
the steel 1KnisNgT and 95% for the steel Kh25T. From the tubes 
20 x 20 mm specimens were-cut which were heated to 400, 500, 600, 
700 and 800 oc and held at each temperature for durations of l, 
5, 25, 50 and 100 hours. The structural transformations were 
studied by hardness measurements , microstructure study with an 
optical microscope, static metallography and X-ray structural 
analysis. The results of the changes in hardness and stretching 
of the grains in cold drawn and gold rolled tubes from the two 


The results show. that quenched and cold worked austenite of the 
steel LKhi8N9T is more inclined to develop phase transformations 
leading to an increase in nardness than annealed and cold de 


formed 
austenite which is characterised by a greater gtability XX 
awa Ofb . ‘ 
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Although the general relations remain the same, comparison of the 
graphs in Figs 3, 4 with those in Figs l, 2, lead to the 
conclusion that in the steel Kh25T the transformations are 
considerably slower than in the steel LKn18N9T. It is possible 
that this ig due not only to the differing nature of the forming 
phases, but also to a generally lower Level of type II distortions 
in the ferritic steel than in the more strongly work-hardened 
austenitic steel. The experimentally established martensitic 
transformation in the steel 1Kni8N9T and the formation of a 

g phase in the steel Kh25T during repeated heating of cold worked 
specimens lead to a further conclusion relating to the influence 
of the accumulated deformation energy on the distribution of the 
individual elements in the solid solution. The determined 
transformations in both these steels could not occur in the 
equilibrium state. Such occurrence is made possible in the 
temperature range 400-600 °C by 8 redistribution of the elements 
which leads to a lowering of the solid solution and formation of K 
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[Eloy 232 fous usu S/129/60/000/010/005/009 
‘ . E193/E483 

AUTHOR: Bernshteyn, M.L., Candidate of Technical Sciences 


TITLE; Thermo-Mechanical-Magnetic treatment} Metals and 
Alloys 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1960, No.10, pp.31-36 


TEXT 3 The object of the investigation, described in the present 
paper, was to compare the mechanical properties (yield point, 
U.T.S., true tensile strength, elongation, reduction of area, 
impact strength) of technical grade iron and steels 20,/%45 17 

¥7 (UZ)\tand 912 (Y12)\* heat-treated in the normal way (quenched 
and tempered where applicable) or subjected to so-called thermo- , 
mechanical-magnetic treatment, The treatment consisted of the 
following: (a) heating the specimens to the austenitic range 

(800 to 950°C, depending on the composition of the material) and 
holding at that temperature for 20 min; (b) subjecting the 
Specimens maintained within the austenitic range to hot plastic 
deformation (by tension) in such a manner as to prevent 
recrystallization of the material; (c) water- or oil-quenching of 


the specimens placed in a magnetic field, The beneficial effect of 
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E193/E483 : 


degree of. plastic deformation, but the improvement in the 
properties studied was noticeable in every case and the material 
treated in this manner was free from the tendency to temper- 
brittleness, The improvement in the mechanical properties brought 
about by the thermo-mechanical-magnetic treatment is attributed to 


to plastic deformation; -(b) fragmentation of blocks due to 
magnetostriction; (c) refining of the microstructure due to 
favourable arrangement of the martensite crystals which tend to 


ASSOCIATION; Moskovskiy institut stali (Moscow Steel Institute) 
eS 
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ul 5 /148/60/000/011/013/015 
|.1700 aloe {Oug, l4lS - 4161/4030 
AUTHORS ¢ Bernshte n, Me Lez Tung Su-ruel». Svistunovs ZaVe 
TITLE: The effeot of workhardening on the fine structure of the B1437 


alloy 


PERIODICAL® Izvestiya vysshikh uchebnykh zavedeniy. Chernay® metallurgiyas 
no.t1, 1960, 425 - 132 


TEXT s The Moscow Steel Institute has studied the effect of work- 
hardening on the neat-resistant JN437 (E1437) alloy. The composition of 
the specimen's wast (%) 0-05 C3. 0.04 Mnj ¢.46 Sis 90.8 Cr; 24 Ti; 0.8 Aly 
0.004 33 0.007 P3 0.05 Ce3 0.05 Fe} 0.04 Gu; the content of harmful impuri- 
ties (Bb, Sby As, Bi and other) was not peyond the amount permissible. Work 
nardening was applied to blanks out from rolled 35 mm diameter rods; 
quenched from sgpocec (and soaked for 8 hours) and cooled in air, then aged 
at 700°C for 50, 500, 5000 and $0,000 minutes. One part of the blanks was 
cold rolled with 25 - 50 % reduction, one part cold drawn with the same ré= 
duction, and one part left unworkhardened. The structure was studied with 
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! g/148/60/000/011/013/015 
The effect of workhardening.on the . e« « A161/A030 


an optic and an electronic microscope, and with an X-ray camera. The ar~ 
ticle includes photo micrographs and graphs showing the measured variations 
of hardness and electric resistance, and of the structure block dimensions 
and microstresses. It was stated that the workhardened metal was. not homo~ 
geneous. fAbstractor's notet Photomicrographs in the abstract are cuts 
from the original in the article The numerical data obtained are the 


following: 
; Hardness Blocks size Distortions of 
The working Hy D 10-8, om? 2nd order 4073 
ga a a re 
Quenching only oseeeces 150 4500 
Quenching + rolling . 
(with 25% reduction) vo. 267 670 
Quenching + rolling 
(with 50% reduction) ...- 340 220 
Quenching + drawing 
Nene 50% reduction) .--. 380 370 
ard 2/6 
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Ae : oy s/148/60/000/011/013/015 
' whe effect of workhardening on the sees A161/A030 : 
fhe structure seen under the electronic microscope was heterogeneous 
(Figure 6) even without heat epplication after coldworking. The variations 
of electric resistance indicated. very intensive further aging, though the 
dimensions of the second phase remained very disperse and mugh smaller 
(~300 85 than in specimens teft without workhardening (~700 A). ‘This phe- 
nomenon is apparently connected with the refining of the blocks and more 
uniform distribution of the second phase particles that are located not on 
. the grain boundaries only but also on the lines of shearing and twinning. 
fhe increasing number of volumes .in which a phase separation is possible 
results in refining of the grain. The’ conclusion was made that drawing 
raised hardness more than rolling with the same reduction. This seems to 
be due to the specific effect of different texture types and a more com- 
plex stress pattern in drawing. .-The higher 2nd-order distortions value 
after drawing confirms this assumption. It seems that the mein factors 
determining the high strength of ‘coldworked and aged specimens. are: de- 
composition of the supersaturated solid solution with the formation of 
‘very disporse phase particles; refining of the mosaic blocks} the usual 
growth of the blocks in aging at 700° and decrease of the 2nd order distor- 
tions. ‘But the intensity of these processes is low, which might be con- 
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‘ . : eee ate: pete cee bee 


neoted with a simultaneous decomposition process and formation of phases 
that ave splitting the bleoks and raising the Ond oxder distortions, 1.e., 
with inverse processes. Coagulation of phases in workhardened specimens 
obviously goes on within single blocks (that stay refined for long time), - 
mainly on account of additive separations from a solid solution. There are 


7 figures. , 
ASSOCIATION: Moskovskiy\institut stali (Moscow Steel Institute) 
SUBMITTED: Febr. 25, i960 | : 


Figure 1: Structure after gitenching from 1080°C, 8 hours 
holding and air cooling. X 25,000. 
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Pigure 3x Structure after quenching from 1080° (air) 
and-aging for 50,000 min in 700°. X1000. é 


3 ah Katine FLY 
+ Rego te ' Aare! 
RES * COATS 


IRR ies 
pee 


(2). - . 
ter quenching from 1080° (air) and aging in 700 for 5000 
min; (2) same after aging for. 30,000 min. x 25.000. 


Figure 4: (1) af 
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; 20256 
5/148,/60/000/011/013/015 1 


with 50 no aging; (2) rolling with 50 % 
Figure 6 (1) Rolling with 50 % reduction, no ag 
abl ele be Bete in 700° for 5000 min; (3) same, after 30.000 min aging. 


X25,000. 
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KACHANOV, N.M.s SPRISHEVSKIY, A.I.; KHASIN, Gobo 5 BERNSHTEYH, Me Ly: 
What should a modern metallographic microscope be like? 
Zav.lab. 26 no.6:770-773 '60. (MIRA 1337) 


1. Mauchno-issledovatel'skiy 1 eksperimental'nyy institut 
podshipnikovoy promyshlennosti (for Kachanov and Sprishey~ 
skiy). 2. TSentral'naya zavodskaya laboratoriya Zlatoustov— 
skogo wetallurgicheskogo savoda imeni I.V.Stalina (for 
Khasin). -3» Moskovskiy institut stali im. I,V,Stalina 

(for Bernshteyn). 
a (Microscope) 
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s/032/60/026/009/003/018 


BO015/B058 
AUTHORS: Myuller, Ne Ney Bernshteyn, M. L. 
TITLE: Application of the Microscopic Method for Studying 


Structural Characteristics of Real Crystals e 


> PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 9, 
pp. 10384 = 1086 


TEXT: The: structural characteristics of samples from refractory aus~ 
tenitic 3395 (BI395) steel (16% Cr, 25% Ni, 6% Mo, 0.1-0.2% Nj, up to 


0.1% C); from the refractory 3437 (EI437) alloy of the type "nimonik-~80", 
and from metallic deformed chromium, were microscopically investigated. 
The E1395 steel was hardened at 1200°C, cold-formed, and subjected to 
aging for various periods at from 500° to 700°C. After differential JS 
thermal pre-treatment, the polished sections were electrolytically aes 
etched. On the basis of photographs (Fig. 1) of the microstructure, it 

is stated among other things that the microscopic picture cbtained is 

to be explained by the dislocations of plastio deformation. The E1437 
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Crystals 


alloy also underwent thermomechanical pre-treatment and electrolytic 


polishing. The structural pictures (Fig. 2) also show "pitting beads" at 
the grain boundaries, like in EI395 ateel, and it is stated that at first 
gliding only takes place on grains suitably oriented in correspondence. 
The etched spots are in no connection with a possible phase formation. 


the MBN-2 (MVP-2) furnace in helium- or argon atmosphere at 1500°C for 


Metallic deformed chromium underwent "thermal etching", i.e., heating i 


12 or 24 hours. The influence of inclusions on gliding can be seen in 
Fig. 3 and it follows therefrom among other things that the deforming 
influence of inclusions on the configuration of the Sliding structure ia 
also visible at some distance from the inclusion. The change of the 


- direction of gliding at the grain boundaries of metallic chromium is 


shown in Fig. 4. The present experiments showed that a propagation ef 
deformation from one grain to the other does not take place in chromium 
in any case, which is in accordance with the brittle character of chro- 
mium rupture. There are 5 figures. 


ASSOCIATION: Moskovskiy i 
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BERNSHTSYN, M.l., dotsent, kand. tekhn. muk; KULBSHOVA, W.N., insh. 


Effect of austenitising conditions on the tendency of steel 
toward temper brittleness. Sbor. Inst stali 10.39%297=305 
60. : (MIRA 1327) 


1. Xafedra motallovedeniya 4 termicheskoy obrabotki Moskovskogo 
ordena Tradovogo Krasnogo Znameni instituta stali iment I.¥. 
Stalim. 

(Steel--Brittleness) (Tempering) 
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BERNSHTSTN, wL., dotsent, kand, tekhn. nauk; KRBYMERMAN, G.I., insh, 


Effect of texture on the mechanical properties of Xhi60 
nickel-chromium-iron alloys. Sbor.Inst.stali no.39: 
345-361 '60. (MIRA 1337) 


1, Kafedre motallovedeniya 1 teraicheskoy obrabotki Noskovekogo 
ordena Trudovogo Krasnogo Zmameni instituta stali im, I.V. 
Stalim, 


(Nickel-chromium-iron alloys--Cold working) 
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8/137/62/000/001/152/237 
A006 /A101 


AUTHORS : Bernshteyn, M.L., Trubetskova, R.I. 
ee a 
TITIE: The effect of admixture of some elements on the properties of nickel- 


chrome austenite alloy 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 42, abstract sar 
(Vv sb. "Stai'", Moscow, Metallurgizdat, 1961, 462 - *468) 


TEXT; The suthots studied the effect of microadmixtures (in %) of BO 008: 

Nb 0.5, Ca 0.1, Zr 0.2, Ce 0.01, on the struoture and properties.of a H36XTD 
(NB6KhTYu) type alloy.. It was established that the admixtures refined the 
crystallites in the cast metal, reduced the zone of columar crystals (in particu- 
lar Ce) increased surface tension (in the order of increase; Ce, Zr, Ca, B) raised 
the temperature of maximum ductility (in particular B), increased the deformation 
resistance (in particular Zr and Ca),. The admixtures affect the aging process due 
to_lesser diffusion into an additionally alloyed solid solution, and also due to _ 
the ‘changes in theccomposition and nature of carbide phases “hen adding Nb, whose 
effect is the greatest, The authors established the effect of admixtures on in- 
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ternal friction, measured by the method of torsion oscillations during continuous / 
heating up to 800°C, Admixtures (in particular Zr and Ce), increase creep resis- = 
tance at the first stage. 


Ye, Bukhman 


[Abstracter's note: Complete translation] 
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- $/129/61/000/008/014/015 
£073/E535 


AUTHORS: Astaf'yeva, Ye. V., Candidate of Technical Sciences, 
Bernshteyn, M.L., Candidate of Technical Sciences, 
n, «+ Doctor of Technical Sciences, 
Katok, AM., Engineer and Tsypina, Ye. D., Engineer 


TITLE: Strengthening of alloyed constructional steel by 
thermomechanical treatment 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 


1961, .No.8, pp.54-56 + 2 plates 


TEXT: “* The authors have tried out the effect of thermomechanical 
and thermo-mechanical-magnetic treatment of the steels OxIHBA 
(40Kn1NVA) (0.39% C, 1.43% Cr, '1.59% Ni, 0.8% W) and 37xH35A 
(37KhN3A) (0.40% C, 1.3% Cr, 3.9% Ni). From annealed steel, flat 
specimens. of various thicknesses were produced, all of which were x 
then deformed to a final thickness of 3 mm. The specimens were 
heated at 930-950°C for 20 ‘min and, following that, they were hot 
rolled on a two-high mill or, alternatively, prior to rolling they 
were placed into a furnace where the temperature was maintained at 
540 to 560°C (steel 4OKhINVA) or 470 to 480°C for the steel 
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tee 


37KhN3A and held at these temperatures for 3 min. After rolling, gf, 
the specimens were oil quenched, However, the specimens which : 
were subjected to intermediate isothermal soaking were air quenched, 
Some.of the specimens were quenched in a magnetic field produced. 

by a. solenoid. and so spaced that all the specimens were under equal 
magnetic.conditions., The field strength was low, about 1300 Ca, 

and. therefore the influence of the thermomagnetic treatment was not 
fully apparent. The quenched specimens were subjected to low 


temperature tempering at 100 and 200°C with a holding time of 

2 hours, followed by cooling in air. Prior to the experiments, the - 
specimens were. straightened and also ground along the contour and 
along. the. surface, Further experiments were carried out on 
specimens. which. prior to heating were ground and then quenched whilst 
inside pinches. $As a result of this the mechanical properties 
improved. © Fig.3 shows the mechanical properties (HRC, ok’ kg/mm“, 


WY ,6, % vse, degree Of deformation, %) of the steel 37KhN3A after 
thermomechanical. treatment in accordance with the following regimes: 
1 - heating to 930°C, ‘deformation (80% reduction), immediate 
quenching, tempering at 100°C; 2 - same as (1) except that tempering 
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- Was at 200°C; 3 - heating to 930°C followed by cooling down to 
470°C, deformation and tempering at 100°C; 4 - same as (3), 
tempering at 300°C, For comparison the appropriate values 
obtained by ordinary heat treatment are shown by a horizontal 
line with a shaded area (at the left-hand side of the plot), 
The following concliisions are arrived at: 
1. After thermomechanical treatment both steels showed stable 
UTS values of 245-255 kg/mm® with relative contmctions of 25-30. 


2. The high mechanical properties after thermomechanical treatment 
are attributed to the high degree of dispersion and also to the. 
fact that some structural elements are oriented. an 
3. From the technological point of view, the thermomechanical sa 
treatment with forming at temperatures above Ac, are favourable; . 


such. treatment. yields an optimum combination of 
ductility. ” co 

4, Application of a magnetic field during austenite-martensite 
transformation leads to more uniform mechanical properties and a 
slight increase in strength, 

There are 3 figures and 2 Soviet references. 
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BERNSHTEYN, M.L,, kand,. tekhn nauk 

a ae aca: 

"Theory of creep and durability of metals" by I. A. oaing and 

others. . Reviewed by M.L. Bernshtein. Metalloved. i term.obr. 

met. 90.12:53-54 D ‘Gl. (MIRA 14:12) 
: (Creep of metals) 


(Oding, I.A.) 
oe 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5" 


"APPROVED FOR REESE 06/08/2000 CIA-RDP86-00513R000205020007-5 


SRA Sar St TRO 


S/737/61/000/000/008 /010. 
_ AUTHORS: Bernsbteyn» M.L., Trubetskova, R.1. 


TITLE: Effect of small-additions of some elements on the properties of a 
NiGr austenite alloys 


SOURCE:  Stal', sbornik statey- Ed. by A.M.Yampol! skiy. Moscow. 1961, 462-468. 


TEXT: The paper reports an investigation of the effect of small additions of B 
(0.605%), Nb (0.5%), Ga {0. 1%), Zr (0.2%), and Ce (0.01%) on the properties of a 
NiCr austenitic alloy of the type of H36XTIO (N36KhTYu) with an elevated O con- 
tent. The alloy was fused in a 55-kg HF furnace and top-cast into 10-kg cast-iron 
molds. WMo thermocouples mensured the temperature (T) of the liquid metal. 
The deformability of an alloy with given additions was measured by the hot-twisting 
method at 900-1200°C. Other parts of the ingots were forged into rod-shaped test 
specimens. The aging of apecimens quenched at 1200° was investigated at 700-850° 
by means of dilatometry, electric-resistance measurement during continuous heat- 
ing to 1200° and cooling, hardness testing, and microstructural analysis. High- 
temperature relaxation phenomena were studied by internal-friction and creep 
measurements. The effect of the additions on the surface tension.was ascertained by 
measurements of the angle of groves on microsections heated during 4-6 houra.to 
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about 1200° in a vacuum of about 1073 mm Hg. Macrestructurai templet analysis 
showed that small additions reduce the size of the crystallites in the cast meta! and 
decrease the extent of the zone of columnar crystals. The sequence of effectiveness . 
is: Ge, Zr, B, Nb, and Ga. The surface-tension experiments (procedure and 
statistical numerical results are detailed) show all additives except Nb to be surface- 
actives in the following order of diminishing activity: B, Ca, Zr, Ce. Correlation 
with ¥Y.K.Semenchenko's theoretical calculations (no reference given) is good, ex- 
cept for a reversal of the sequence of B and Ga. The hot-twisting test evinces the 
greates plasticity at 1000°C. Small additions increase it at higher T in the same 
order of effectiveness as the surface-tension tests. The dilatometric curves show 
two transformations: An irreversible volume reduction and hardening at 500-600° 
and a reversible volume increment at 700-900°, accompanied by softening engendered 
by coagulation and reverse dissolution cf the phases. The additions do not affect 

the hardening but shift the coagulation and reverse dissolution toward higher tempe- 
ratures (especially Nb and Zr). Age-hardening is favored by additicns (especially 
Nb, B, and Zr) which, apparently, modify the compcsition of the hardening phase 
and which, also, impair the diffusion in the parent solution, which retards phase co- 
agulation. The sequence of effectiveness in this respect does not appear related to 
the surface-activity sequence. Internal-friction measurement on 1200°-quenched 
specimens was performed by the torsional-vibration method under continuous heat- 
ing to 800°. A sharp grain-boundary peak appears at 550-750°. Additions of Ba, 
Gard 2/3 
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Ga, and Zr reduce the height of the maximum and the slope of the descending branch 
of the curve. At temperatures beyond 750° the internal friction increases further. 
Creep tests show that small additions produce a clear-cut increase in creep strength 
in the "first stage" of creep. The creep~strength effectiveness sequence (in descend- 
ing order) is Zr and Ge (nearly equal), Ga, B, Nb. The results of the internal- 
friction and creep tests suggest that the refining action of the addition raises the 
strength of the boundaries. Simultaneously the surface-active effectiveness of the 
elements appears to lead to an undesirable lowering of the boundary energy of the 
grains which may lead to flow processes near the boundaries. Despite the lowering 
of the grain-boundary peak of the internal friction and the increased creep~stability 
of alloys with additives, the shapes of the curves indicate that already-refined alloys 
with elevated surface energy will be more resistant to grain-boundary flux (slippage) 
under the simultaneous effect of high temperatures and stresses. There are 3 
figures; no references. oe 3 


‘ASSOGIATION: None given. 
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AUTHORS: Bernshteyn, M.L., Candidate of Technical Sciences, 
Demina, E.L. and Safonova, K.E., Engineers 
TITLE: Thermomechanical treatment of ball-bearing steel 


PERIODICAL: Metallovedeniye i termicheskaye obrabotka metallov, 
nol, 1962, 23-28 


TEXT: The authors investigated the influence of thermo~- 
mechanical treatment on the structure and properties of ball- . 
bearing steel UUhx15 (ShKh15) (1% C, 1.3% Cr, 0.3% Mn, 0.2% Si, x 
0,01% S, 0.02% P). Cylindrical and. flat specimens were deformed 
by rolling at a temperature above Ac3z, total reductions (estimated 
by means of a logarithmic formula) of 5, 10, 25, 50 and 80% being 
attained in a single pass. The cylindrical specimens were 
tempered at 140, 240 and kko°C for 4 hours. The flat specimens 
were tempered at 240°C (24 hours), 450, 500 and 550°C (30 min). 
Air cooling was applied in every case. X-ray investigations were 
made on specimens cut from the centre of the rolled and quenched 
specimens that had not been subjected to mechanical tests. 
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Bending teats on cylindrical specimens (N,1,.Dolshenko participated 
in these tests) indicated that a considerable increase in strength 
and a sharp increase in ductility were obtained as a result of 
thermomechanical treatment. The results obtained with 180 mm long, 
k mm thick specimens, subjected to thermal or thermomechanical 
treatment followed py tempering for 2h hours at 240°C, indicated 
that if the thermomechanical treatment is applied under optimum 
conditions, material can be produced which even under unfavourable 
test conditions will exhibit bending strength of 400 kg/mm? , 

as compared with 140 kg/mm? for specimens that had’ been subjected 
to conventional heat treatment. Bending tests on flat micro 
apecimens yielded similar results. These specimens were subjected 
to the following treatment: heating to 930°C for 20 min, reduction 
by rolling in a single pass with reductions of 7, 25, 65 and 90%, 
immediate quenching in oil, followed by tempering at 450°C for 

30 min. For comparison, 4 batch of specimens was subjected to 

the same heat treatment without plastic deformation. In the 
latter cass the bending strength increased to 100 kg/mm? , against 
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- 320 kg /mm2 attained: in specimens deformed to 90% reduction; 
in addition, the thermomechanical treatment brought about an 
almost four-fold increase: in ductility, which is particularly 
important since this steel had a strong tendency to brittle: 
failure, It was found that the properties imparted to steel by 
thermomechanical treatment were retained at tempering 
temperatures of 500 and 550°C. The strengthening effect of the 
work-hardening during thermomechanical treatment is very stable 
and this is attributed to the fact that plastic deformation 
produces a particularly fine structure of the austenite which, in 
turn, ensures high dispersion and submicroscopic nonuniformity of 
the subsequently formed martensite. It is also possible that a 
some texturing occurs. X-ray structural investigations show 
that the density of crystal lattice defects increases with 
increasing degree of deformation during thermomechanical 
treatment. The actual values after ordinary heat treatment 
and after thermomechanical treatment with 90% reduction were, 
respectively: 2.0x 1011 cm2/cem3, 3.35 x 101+ cm?/cm> after 
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tempering for 24 hours at 200°C; 1,49 x 1011 em2/cm>, 

3,24 x 1011 cm2/cm? after tempering for 2 hours at 300°C; 

7.94 x 1010 cm2/cm3 after ordinary heat treatment} 

19.3 x 1019 cm2/em3 after tempering at 400°C for 2 hours: \ 
The size of the regions of coherent scattering decreases with 
increasing deformation, Stresses of the second type in 
thermomechanically treated specimens tempered at 400°C decrease 
monotonously with increasing deformation. The results obtained 
indicate that thermomechanical treatment with high degrees of 
deformation reduces the influence of the tempering temperature on 
the block dimensions which, in the case of smaller blocks, 
increase at high tempering temperatures only. It is possible 
that this explains, to some extent, permanence of the: effects of 
work-hardening and reversibility of the thermomechanical 
treatment. There are 5 figures, 3 tables and 4 references: 

3 Soviet-bloc and 1 non-Soviet-bloc. The reference to an 
English language publication reads as follows: 
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Ref,2: J. K. Williamson, R. Smallman, Phil. Mag., 1956, 


ASSOCIATION: Moskovskiy institut stali 
(Moscow Institute of Steel) 
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TITLE: An investigation of high-temperature thermomechanical treatment of bear: 


thermomechanical “Ts 
| aimel A / : 

: H 
_ SCURCE: Ref. aie Mashinostroitel nye naterialy, konstruktsii i raschet detaley 
| mashin, Gidroprivod, Abs. 11.48,81 


REF SOURCE: Tr. Vases. newie konstrukt.-tekhnol, in-ta -podshipnike om-sti, NO» 

L(40), 1964, 12- Sn Eee. Lan, | 

rreecharcceh desk 4rsetorend, mba prcperts _ bok baaengy 16 Leona, | 
nebatinegic—Trrnessgaaiel 


TOPIC TAGS: bearing steel, metallurgic research, , steel | 
structure / ShKh15 steel 


ABSTRACT: The influence of the high-tempggature thermomechanical treatment (HTT) 
on the structure and properties of ShKhL5! teel has been investigated. The HIT 
process involves heating in the 4nterval of 910--10000, deformation by rolling out 
to 10—50%, water or oi]. que! nching{/ and tempering. A control group of specimens 
was subjected to standard treatment. Applied at optimal conditions, HTT improves 
several properties of ShKh15 steel. An experimental technique of applying HIT to 
bearing rings has beer. developed, and « number of ball bear land roller bearings 
hae. been produced for experimental ese 15 illustrations. Bibliography of 
6 titles, /Translation of cwtracty . 
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AUTHORS : Lozinskiy, MisG., Doctor of Technical Sciences, 
Ber »L., Candidate of Technical Sciences 
and Vershinskaya, T:V., Engineer 
TITLE: Polygonization of molybdenum studied by high- 


temperature metallographic methods 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
nos 1, 1962, 57 - 64 


TEXT: Owing to the resultant formation of fine inhomo- 
geneities of the structure and increase in the recrystallization 
temperature, polygonization of metals brings about an improve- 
ment in the mechanical properties, both at room and elevated 
temperatures. This is particularly important in the case: of 

Mo, which is mainly used in high-temperature applications and, 
consequently, it is important to establish heat- and mechanical- 
treatment procedures which would ensure polygonization of this 
metal and its alloys. Hence the present investigation, in 
which high-temperature metallographic methods such as described, 
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for instance, in Ref. 6 (M.G. Lozinskiy and N.Z. Pertsovskiy - 
Izv. AN SSSR, OTN, Seriya Metallurgiya i toplivo, no. 1, 1961) 
were used. Experiments were conducted on vacuum-melted Mo \ 
containing small additions of Ti and Zr which constituted a 

solid solution and in which no solid transformation of any kind 
took place. The.cast ingots were first hot-forged and then 
hot-rolled to 3.5 mm thickness, after which the material was 
annealed at 1 500 °c for one hour. Part of the annealed strip 
was rolled at 600 °C to 5; 7, 9 and 13% reduction in thickness 

and specimens of both annealed and work-hardened alloys were 

used for taking hardness measurements at 1 050, 1 100 and 

1 150 °c, In the other series of experiments, electrolytically 
polished test pieces of annealed material were extended in 

vacuum at a constant rate of strain at 1 050 and 1 150 C and 
after attaining elongation of 3, 6 and 13% were maintained under a 
load, photomicrographs of the surface of the test pieces being 
taken at various stages of this treatment. X-ray diffraction 
analysis was also carried out on test pieces stressed at elevated 
temperatures. The results obtained can be summarized as 
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follows. 

1) Hot hardness of the alloys studied increases with increasing 
degree of preliminary plastic deformation but the longer the 
loading time used during the hardness measurements, the lower 

is the value of hardness obtained. This is illustrated in 

Fig. 2, where the Vickers hardness (HV) of various specimens is 
plotted against the loading time (min), the degree of preliminary 
plastic deformation (%) being indicated on each graph; 
experimental points denoted by circles, triangles and. dots 
relate, respectively, to test temperatures of 1 050, 1 100 and 
1150 °C. It will be seen that an anomalous increase takes 

place in specimens preliminarily rolled to 9% reduction and 

that the hardness of specimens deformed to 13% reduction is x 
higher at 1150 C than at 1 050 C or 1100 “C. 

2) The increase in hardness with rising temperature is 
relatively small in specimens deformed to 5 and 7% reduction 

and: large in more heavily deformed material, this increase 

being particularly pronounced in specimens given 9% reduction, 
which indicates that this treatment brings about polygonization 


Card 31% -: 


APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5" 


"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5 


33h68 
$/129/62/000/001/011/011 
Polygonization of occ. ' £193/E383 
5 \ 
of the alloy. In Fig. 3 the decrease in hardness (AH, kg/mm”) 
is plotted against the test temperature, the degree of 
preliminary deformation being indicated by each curve. t 


3) The microhardness of the alloy at high temperature also 
varies with loading time. This is demonstrated in Fig. 4, 


where the microhardness (HV, kg/mm") is plotted against the 
Yoming time at 1 050 (graph a) and 1150 C (graph&), the degree 
of preliminary deformation being shown by each curve. It will 

be seen that the microhardness of all work-hardened specimens 
tested at 1 050 “C decreases monotonically with increasing 
loading time; the curves for specimens given 9 and 13% reduction 
and tested at 1 150 °C show a maximum at 30 and 80 min, 
respectively. The maximum increase in microhardness with 
increasing loading times is shown by a specimen deformed to 9% 
reduction and tested at 1 150 °C. 

4) The results of X-ray diffraction analysis show that 
fragmentation of blocks in the course of plastic deformation is 

a characteristic feature of Mo and that the degree of 
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fragmentation can be assessed from the increase in the width — 
of the X-ray lines. In Fig. 6, the increase in the width 


(p107> radians) of the (211) lines is plotted against the — 
degree of deformation at temperatures indicated by each curve. a 
It will be seen that a maximum degree of polygonization is , - I 
attained in the material: extended to 9% elongation at 1 150 Cc. i 
‘If, however, a specimen. in this condition is held: under a: . ! 
‘load at 1150 C for 80 min, the X-ray reflections become more 
diffuse, indicating that this treatment brings about an © : 
increase in the dimensions of blocks. ; 

There are 8 figures and 10 references: 9 Soviet-bloc and ~ 

1 non-Soviet-bloc. The English-language reference. mentioned 
is: Ref. ke Cahn, R.W. = Proce Phys. Soc. , A63, 1950. P 


ASSOCIATIONS: Institut mashinovedeniya GKAMSM SSSR 

(Institue of Machine Science of GKAMSM USSR) M4 
Moskovskiy institut stali (Moscow Institute 
of Steel) — ae Boe Oe 
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£7740 A054/A127 
AUTHORS = Bernshte M.L.3; Rakhstadt, A.G.3 7 Docents, Candidates of Tech- 
nical Sciences 
TITLE: Thermomechanical treatment of spring steel and its reversibility 


- PERIODICAL: Stal‘, no. i, 1962, 346 - 348 


: TEXT: Steel alloys used for springs must display resistance to plastic de- 

formation and resilience. To improve the properties of these alloys tests were 

carried out to include a thermomechanical treatment in the production process of 
laminated and.helical springs. 55X1P (55KhGR) and 65! (65G) steels of the fol- 
lowing composition were used in the tests: 55Kh0R grade steel (in %): 0.53 ©3 
0.35 Si; 1.0 Mn; 1.1 Cr; . 0.003 B; 0.03 Ti; 65G grade steel: 0.64 C3; 1.05 
Mn; 0.25 Si. The specimens of the first steel grade were heated up to 920°C, : 
rolled on & two-high mill with reductions of 15, 25, 50 and 75% for one pass, 
then straightened under a press and air-cooled which, for this grade, was equi- 
valent to complete nardening. After this the specimens were tempered at 100, 

- 200, 250 and 300°C for 4O min. ‘The 65G steel grade specimens were treated in 4 

. gifferent ways? I) Refining and oil hardening at 870°C and tempering at 650°C 


x 
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. for 1 1/2 h3 II) refining + cold deformation (rolling) with a reduction of 12.5% 
+ oil hardening at 870°C + tempering at 650°C for 1 1/2 h; III) refining + roll- 
ing (25%) + oil hardening at 870°C + tempering at 650°C for 1 1/2 h; IV) heating 
to 1,000°C + rolling (25%) quick oil hardening + tempering at 650°C for 1 1/2 h. 
It was found that the thermomechanical treatment of the 55KhGR steel prade (re- ~ 
duced by 25 ~ 50%, hardened and tempered at 250 - 300°C) considerably increased 
the strength and ductility of this spring steel. The thermomechanical treatment 
has a stabilizing effect on its characteristics, the practical importance being 
that this stabilizing effect on the steel can be preserved after additional high- 
- temperature tempering, repeated hardening and low-temperature tempering. \The re- 
peated heat treatment imparts to the steel specimens, after processing on metal- 
working machines, the same degree of strength and inereased the auctility as ob- 
tained during the thermomechanical treatment. In this way it is possible to ap- 
ply this treatment to many steel grades at the rolling shop, in the last stage of 
hot rolling. After high-temperature tempering the, metal can be subjected to me- 
chanical processing and subsequently to a final heat treatment in the engineering 
plants. It was found that the heat treatment requires rapid heating. A prelimi- 
nary cold deformation of the 65G steel grade prior to hardening and tempering re~ 
sults in greater strength than if no workhardening is applied. The mechanical 
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‘characteristics of 65G steel grade, after the four heat treatment schedules given 
above were the following: 

KH , Og K2/MM™ Os, KefMn® — Bs, b, % 

To: 77,6—78,1  45.8—47,9 19,1—17,6  57~54 | 

ure a rae 14,6—13,7— 54—53— 


; : 13,0 49 
84,7-85,5  65.4—66,4 13,2--13.0 50,4—49.5 
85,289 -72,3—74,7 13}0—-12,7 49,7484 


The fact that the effect of workhardening is maintained and transferred in the a 


656 grade steel after hardening and high-temperature tempering was also apparent 
from x-ray structural analyses of the fine-grained structure of specimens sub- 
jected to the four versions of heat treatment. They showed a considerable physi- — 


cal widening of the diffraction lines in specimens which were workhardened. 
There is 1 table. 
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AUTHORS:  -Chudnovskaya, L.A., Candidate of Technical Sciences, 
Bernshteyn, M.L_,. Candidate of Technical Sciences, 
Shevyakova, L.G., Engineer 


TITLE: Thermomagnetic and thermomechanical-magnetic treatment 
of tool steels 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
no.6, 1962, 36-39 


TEXT: The influence of these treatments on the mechanical 
properties of steels XG (KhVG) and P18 (R18) was studied. The 
thermomagnetic treatment consisted of: 1) quenching austenized 
specimens in an oil tank placed between the poles of an electro- 
magnet which produced fields up to 5000 Oe or in a tank placed 

inside a solenoid which produced an alternating field of up to 

1200 Oe; 2) applying an electric field to the specimen during the 
entire process of tempering, i.e. during heating up, holding -and 
cooling. Thermomechanical-magnetic treatment: specimens of R18 / 
steel, 20 mm long, 1.2 mm diameter, were heated to the quenching a 
temperature and then air-cooled inside a magnetic field of up to 
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2000 Oe. The results indicate that application of a magnetic 
field accelerates the austenite to martensite transformation and in ‘ 
some cases brings about the formation of a crystallographic 

texture. Thermomagnetically treated specimens of KhVG steel 

tempered at 175°C with the application of an alternating magnetic 
field had bending strength values over 300 kg/mm*, i.e. higher. 

than for specimens tempered without the use of a magnetic field. 

The strength of specimens of R18 steel was about 20% higher after 
thermomechanical (5% deformation)-magnetic treatment than after 
ordinary heat treatment. The average breaking torque ofa 

7 mm twist drill (after the usual hardening and tempering) in an 

a.c. magnetic field was 1610 kg/mm2 as compared with 1250 kg/mm2 

for an equal twist drill subjected to treble tempering at 560°C 

for one hour without applying a magnetic field; the wear ; r 
resistance was about 15% higher. There are & figures. . / 


ASSOCIATIONS: VNII- 
Moskovskiy institut stali (Moscow Steel Institute) 
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Demina, E. L., Tai T'ung-fu and Bernshteln, M. L. 


TITLE: The inftuence of cold-working and of alloying on the crystal structure and on the propet- 
ties of nickel-base heat resisting alloys 


SOURCE. Akademiya nauk SSSR. Institut metallurgii. Issledovaniya po zharoprochnym splavam 
y. 9. 1962. Materialy Nauchnoy sessii po zharoprochnym splavam (1961 g.), 139-145 


TEXT: The alloys investigated were quenched from 1000-1200°C, and drawn to a 5.25% and 757% de- 
formation. Hardness, red-hardness, the mosaic structure and internal friction were determined. It was con- 


cluded from the data that internal friction increases with increase in the degree of cold-working, and that 
slip is easier along the block boundaries when the samples with a high degree of cold-work deformation are 
heated, this is due to dislocation movements caused by the heat and applied stress. The investigation on the 
effect of alloying with chromium, molybdenum and tungsten shows that there is little strengthening of the 
solid solution except when the alloying elements present cause lattice imperfections by the formation ofa 
strengthening phase on aging. There are 4 figures and | table. 
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doe Be ee £111/£185 
“0° + AUTHORS ¢ - Mebey ‘and Shtremel*, Mee 
= TITLES . |The vihereditery ‘Gnfluence of work hardening: on the 


properties of ‘steel. 


- PentobiCAL: Pizike metallov ‘4 etallovedeniye, v.15, et 1963, 
82-90 - 


TEXT: - Cold. ote eas” deformation ‘often: produces effects on the 
beoiectien “of steel which: survive several phase recrystallisations, | 

. This. ‘could: “account: for the: “seatter of test results characteristic 
” of. batches ‘of. ‘industrial steels, A study of the effect of. 

—— pre liminary. work hardening on the tendency to temper brittleness: 
-. of type 40KH (40KhN). steels with additions of Mo, W, Al-and BC... 

showed that :some™ effects persisted through a series of a —)> ¥ > a. 
2 changes, ‘and: that work ‘hardening of steel in the austenitic state 
hada particularly. warked effect on the temper brittleness after — 

* hardening, on: strength, - -and on fine structure of the steel,” : 

.. Thermo-mechanically: treated steels show: persistent, "inherited" 

oo effeets, for which, the following specific features of structure 

Jo cand transformation | mechanisms in- this treatment are responsible! 

ap cera 1/2. : 
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The "ereditary”: inflience of work oe Deb oerone . 


_.. 1) ‘Work hardening. reduces: grain size, the fine grains generally 
“surviving « —».y transformation unless collective recrystallisation 
"-." Gan occur, | 2) The texture produced by work hardening makes some . 
-*:.. Properties’ anisotropic. 3). In addition to this "crystallographic" 
‘+ texture: there. isa "dislocation" texture (noh-uniform distribution 
of dislocations. between crystallographically possible slip systems 
ne in’each: crystallite, ‘and.also relative to the polycrystal as a. 
<.- whole), 4) Finally, here is a. "precipitate" texture which can a 
» " arise. if the. symmetry of form or lattice of the precipitates is 
..-- lower ‘than that. of the matrix; this can lead to "inherited" effects 
; @.gs "dn alloy steel where non-uniform distribution of carbon and 
- alloying elements persists for a long time after the formation of | 


austenite, promoting the. restoration of the "precipitate" texture 
_- after hardening. : °°. There are 6 figures and 5. tables, ca 

_ ASSOCIATION: Moskovakiy institut stali -i-splavoyv | ve. 2 

oo REE , (Moscow: Institute. of Steel and Alloys) | , . 
_ SUBMITTEDs.. Auguét 5, 1962 (initially); © °°) ee on™ 
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ic §/129/63/000/o04/ooz/oLe 
4004/4127 


AUTHORS: 


Bernshteyn, N.L., Cherepanova, G.I., Ryzhak,sS.S. 
ay ena 
TITLE: High-temperature thermomechanical treatment of type X8 (Khs) 


alloys 


_ PERTODICABNH tal lovedeniye i termicheskaya obrabotka metallov » no. 4, 
é 1963, 5-6 © 


TEX? s fhe authors carried out tests with the OX 8 (OKh8), 27X68 
(27Kh8) and 47 X8 (47Kh8) alloys to study the effect of high-temperature 
thermomechanical treatment on these alloys. It was found that high- 
-temperature thermomechanical treatment of these alloys results in a stable 
strengthening which is maintained even after a phase recorystallization with 
rapid heating, i.e., the investigated alloys showed a reversibility effect 
of thermomechanical treatment. The amount of latent energy accumulated in 
the high-temperature. thermomechanical treatment process exooeds that ab- 
sorbed in cold deformation by a factor of 1.5 - 2. Recrystallization in 
the initial stages does not fully remove the strengthening effect of high- 
-tenperature thermomechanical treatment, which increases the softening 


, Card fz 
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7 ~ $/129 See ru 
High-temperature thermomechanical aoe A004 


Al27 


temperature. There are 7 figures and 2 tables. 


; ASSOCIATION! Moskovekiy institut stali i eplavov (Moscow institute of 
a> Steels and Alloys) — 
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ooo ce : sf /6/63/015/003/010/028 
me ime eee - 8112/8185 - 
AUTHORS # : pernshteyn, » ow aad ‘shtrenel', Moke 

TITLE Y as, the: ‘nereditary® “Anf luqnce of’ work: hardening on tne 


' properties: ‘of steel. 
ov ‘4 metanlovedentye, 


weA5y node 1963, 


“a PentoDicALr edeiiie metal 
vat neh “Saactio. SGerermsticn “often: produces etrects: on the 
“of | ‘steel. ‘which’ survive several phase recrystallisations. | J 
“é nt: for the® ‘scatter of test results characteristic v 


dustria 2: ateels,: A study -of. the effect of. 
to temper brittleness 


: dening on ‘the: tendency. 
oe 2 hOXH. -(40KHN): steels with additions of Mo, Ws Al and BO 
- ghowed:. pine’. effects persisted through. a series of a > @.: 


~) changes,” ‘and’ that work ‘hardening: of stee 
vhad-a. “particular ly- warked. effect:on the. 
pee hardening, on: ‘strength, - -and on fine ‘structure of the steel, 
-Mhermo-mechanically treated steels show persistent. tinherited® | 
“effects, for which, ‘the. following. specific. features of structure — 


i cand transformation | mec. nsible:  - 


nes of-.in 


mS 
-o- 


1-in the austenitic state — 
‘temper. brittleness efter 5 


nent eet in: this treataent. are respo 
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| £(3367637015/001/00/099, 
mereditary “AnfLisnes of work eee ; ELIE 183 | 
: ork: ‘hardening. ‘reduces: “grain atee. the. fine. ‘gveine ‘qanstalay 
_ surviving . ap. “transformation unless collective recrystallisation 
Jocan. occur, : 2). The. texture produced by work hardening makes some | 
: pkoperties: ‘anisotropic, «| 3). In addition to this "crystallographic® 
+ texture. there. isa “‘Ndislocation" texture ‘(noh-unifora distribution 
ees ‘dislocations. -between ‘erystallographically ‘possible slip st ens 
: in ‘each: crystallite, ‘and. also relative to the polycrystal as a... 
: Whole), 4) Finally, there is a. “precipitate" texture which che a 
hes _ arise: if. the. symmetry of form or lattice of the precipitates is |. 
cow r than: ‘that. of the matrix; . this can lead to "inherited" etfectn 
; vgs in: alloy . steel. where. ‘non-uniform: distribution of carbon and 
1 alleying elements persists. for .a long time after the formation of ; 
"austenite, . Promoting the. restoration of. the "precipitate alabacielt 


‘aceaty 5) 1962 ' (andtiadiy) | a ae an 
a1 non 2908 (after: hdd riic cane 
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, red.; SKAKOV, Yu.A, reds LEVIT, Ye,I.,. red. 
isd-va; ISLENT! YEVA,..P.G., tekhn. red. Tot ew tet 


[New electron microscopic studies] Novye elektronnomikro~ 

skopicheskie issledovaniia. Moskva, Hepes rere 

1961, 214 p. Translated from the English, (MIRA 16:5). 
(Electron microscopy) (Metallography) é 
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BERNSHTEYN, M.L.3 DAY TUNAFU (Tai T'ung-fu) 
errr! : 

Theory of transformations in nickel-base solid solutions, Issel. 

po shaven polky. 81144-15562. MIRA 1636) ’ 

(Nickel alloys—-Metallography) (Phase rule and equilibrium 
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DEMINA, E,L.5 DAY TUN-FU [Tai Ttung-fu]; BERNSHTEYN, M.L. 


Effect of peening and alloying on the fine structure and properties 

of heat resistant nickel alloys.. Issl. po sharopr. splav. 93 

139-145 '62. (MIRA 16:6) 
(Nickel alloys--Cold working) (Heat resistant alloys) 
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_> LOBINSKIY, Mikhail Grigor'yeviah;.BERMSHTEYN, M.L., red.; GORDON, 
%, te L.M., red.izd-va; BAYNSHESROMORPTOE red. 


[Structure and properties of metals and alloys at high _ 

temperatures] Stroenie 1 svoistva metallov i splavov pri 

vysokikh temperaturakh. Moskva, Metallurgizdat, 1963. 535 p. 
(MIRA 16:8) 

’ (Metals at high temperatures) (Metallography) 
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